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Abstract
Objective—To estimate the prevalence of
multiple sclerosis in the L’Aquila district,
central Italy.
Methods—All available case sources were
screened. Definite and probable cases of
multiple sclerosis, classified according to
the Poser criteria, were considered as
prevalent cases.
Results—On the prevalence day, 31 De-
cember 1996, 158 patients (105 women and
53 men; ratio 2:1) aVected by definite
(n=131) or probable (n=27) multiple scle-
rosis were alive and resident in the
L’Aquila district. Mean (SD) age was 38.4
(11.9) years (38.9 (11.7) years for women
and 38.5 (12.3) years for men, p=0.9). The
overall crude prevalence was 53.0/100 000
(95% confidence interval (95% CI)=45.4–
62.0); 68.4/100 000 (95% CI=56.5–82.8) in
women, and 36.7/100 000 (95% CI=28.1–
48.0) in men. The prevalence was similar
(55.9/100 000) when standardised to the
1996 European population. Mean (SD) age
at onset of multiple sclerosis was 29.4 (9.6)
years and mean (SD) duration of the
disease was 9.4 (7.4) years, without any
significant diVerence between sexes. Mean
age at onset was significantly higher in
patients with the primary progressive
than in those with the relapsing-remitting
course (p=0.0002, ScheVé’s test).
Conclusions—The prevalence found in the
L’Aquila district gives support to the con-
sideration of Italy as an area in which
multiple sclerosis has been shown to have
high prevalence at least in the populations
that were surveyed recently.
(J Neurol Neurosurg Psychiatry 2000;68:349–352)
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In Europe, epidemiological data on multiple
sclerosis showed increasing frequency at in-
creasing latitudes.1 2 Variations in frequency
within areas located at the same latitude were
also reported.3 4 In Italy, previous epidemio-
logical studies showed a low prevalence of
multiple sclerosis, ranging between 4 and 21
cases per 100 000,5 whereas more recent stud-
ies found values between 39 and 102 cases per
100 000 in diVerent areas.5–12 All these studies
were performed in northern and insular Italy,
whereas no relevant large scale studies were
conducted in central Italy.

To obtain reliable data on the impact of
multiple sclerosis, we evaluated the prevalence
of the disease in the L’Aquila district.

Patients and methods
The L’Aquila district is located in central Italy
between latitudes 41°41' and 42°31' N, and
covers an area of 5 034.46 km2 (figure). The
district is divided into 108 towns and has wide
availability of health services and easy access to
hospitals. At the 1991 census, the total study
population, 48% rural, was 297 838 (153 535
women and 144 303 men).13

Cases of multiple sclerosis were identified
from all the available sources: clinical records
of the departments of neurology; files of the
neuroradiology services; records of the reha-
bilitation units; files of patients aYliated to the
local section of the Italian Association for Mul-
tiple Sclerosis; records of the National Health
Service; records of patients admitted within
and out of the district; and general practition-
ers. To avoid the exclusion of patients with long
latency between disease onset and diagnosis, all
sources were continuously monitored after the
prevalence day. Data on patients diagnosed
with multiple sclerosis, or having clinical signs
and symptoms of optic neuritis, myelopathy,
and spastic paraparesis, were also reviewed.
When the diagnosis was not fully supported by
medical records, patients were asked to un-
dergo further examinations. Date of onset,
defined as the time of the first appearance of
neurological signs and symptoms attributable
to the disease, was obtained from the medical
records or directly from the patient. All definite
and probable cases of multiple sclerosis classi-
fied according to the Poser criteria14 were
accepted as prevalent cases. Clinical course was
defined as relapsing-remitting, primary pro-
gressive, or secondary progressive.15 Disability
was coded by the expanded disability status
scale (EDSS)16 and the European data base for
multiple sclerosis (EDMUS) impairment scale
(EIS).17 All data were recorded on the EDMUS
data base.17 18

Prevalence was computed considering all the
alive patients with multiple sclerosis who were
resident in the L’Aquila district on the
prevalence day of 31 December 1996. Crude
prevalence rates together with 95% confidence
intervals (95% CIs) for single binomial propor-
tions were calculated by the exact approach.19

Standardised prevalence rates were obtained
by the direct method using 10 year age group-
ing of the 1996 European population as
standard.20 The expected number of patients
missed by all the case finding sources was esti-
mated by an extrapolation of the capture-
recapture technique, using a log linear model
which included all the inpatient and outpatient
sources, together with their second order inter-
action terms.21 Analysis of variance was used to
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compare continuous variables among groups.
Multiple comparisons among subgroups were
performed by the ScheVé’s test. Two sided
values of p<0.05 were considered to indicate
significance. All the data were analysed with
SPSS software.

Results
A total of 158 patients with multiple sclerosis
were alive and resident in the L’Aquila district
on 31 December 1996. The provisional
registry included 244 patients. Eighty six
patients were excluded from the registry
because of residency out of the district (n=75),
diagnosis other than multiple sclerosis (n=7),
or death occurring before the prevalence day
(n=4). Seven patients (4,4%), who were
diagnosed as having multiple sclerosis after the

prevalence day, were also included into the
study because the onset of the disease, after
meticulous ascertainment, was found to have
occurred previously (median 7 months). One
hundred and twenty four patients (78.5%)
were identified from the neuroradiology serv-
ices, 114 (72.1%) from the departments of
neurology, 87 (55.1%) from the general practi-
tioners, 39 (24.7%) from the rehabilitation
units, 25 (15.8%) from the local section of the
Italian Association for Multiple Sclerosis, 22
(13.9%) from neurological departments out of
the district, and 12 (7.6%) from the Social
Insurance Service (Istituto Nazionale della
Previdenza Sociale). One hundred and twenty
five patients (79.1%) were identified by more
than one source. Four patients (2.5%) were
estimated to be missed by the capture-
recapture technique.

The overall crude prevalence was 53.0/100
000 (95% CI 45.4–62.0); 68.4/100 000 (95%
CI 56.5–82.8) in women and 36.7/100 000
(95% CI 28.1–48.0) in men. Age and sex spe-
cific prevalence are reported in table 1. Preva-
lence was similar (55.9/100 000), when stand-
ardised for age and sex to the European
population.

One hundred and five patients were women
and 53 were men (ratio 2:1). Mean (SD) age
was 38.4 (11.9) years (range, 12 to 73 years),
without any significant diVerence (p=0.9) be-
tween women (38.9 (11.7) years) and men (38.5
(12.3) years). Mean (SD) age at onset of multi-
ple sclerosis was 29.4 (9.6) years (range 7 to 57
years), again without any significant diVerence
(p=0.7) between sexes (29.6 (10.1) years in
women and 29.1 (8.9) years in men). The over-
all mean (SD) duration of the disease was 9.4
(7.4) years (range 0 to 33 years), 9.1 (7.1) years
in women and 9.8 (8.2) years in men.

One hundred and thirty one patients (83%)
were aVected by definite multiple sclerosis and
27 (17.0%) by probable multiple sclerosis. The
clinical course of the disease was relapsing-
remitting in 118 patients (74.7%), secondary
progressive in 29 (18.3%), and primary progres-
sive in 11 (7.0%). Mean (SD) age at onset was
27.7 (8.3) years in patients with the relapsing-
remitting course, 32.8 (10.3) years in patients
with the secondary progressive course, and 38.2
(14.3) years in patients with the primary
progressive course. Mean age at onset was
significantly higher in patients with the primary
progressive than in those with the relapsing-
remitting course (p=0.0002, ScheVé’s test).
Symptoms at onset of the disease were fully

District of L’Aquila, central Italy.

Table 1 Age and sex specific prevalence rates of multiple sclerosis in the L’Aquila district on the prevalence day (31
December 1996)

Age (y)

Men Women Total

No Rate/105 95% CI No Rate/105 95% CI No Rate/105 95% CI

0–14 1 4.0 0.7–22.9 1 4.2 0.7–23.9 2 4.1 1.1–15.1
15–24 7 33.1 16.0–68.3 7 33.9 16.4–69.9 14 33.5 19.9–56.2
25–34 15 68.2 41.3–112.5 38 173.7 126.6–238.3 53 120.8 92.4–158.0
35–44 11 53.0 29.6–94.8 33 164.8 117.4–231.4 44 107.9 80.4–144.8
45–54 15 94.4 57.2–155.6 14 87.3 52.0–146.5 29 90.8 63.2–130.4
55–64 2 12.0 3.3–43.8 10 51.8 28.1–95.3 12 33.4 19.1–58.3
65+ 2 8.7 2.4–31.6 2 6.2 1.7–22.8 4 7.3 2.8–18.7
Total 53 36.7 28.1–48.0 105 68.4 56.5–82.8 158 53.0 45.4–62.0
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recalled and reported by 146 patients (92.4%).
Motor symptoms were present in 63 patients
(43.1%), sensory in 62 (42.4%), brainstem in 36
(24.6%), and optic in 28 (19.2%). In 81 patients
(51%) more than one symptom was reported.
Median disability scores were 3.5 at the EDSS
and 3.0 at the EIS; mean values were 3.9 at the
EDSS and 3.7 at EIS.

Discussion
Our prevalence (53.3/100 000) was among the
highest found in continental Italy (table 2) and
was higher than that reported in studies
conducted in the 1980s using diVerent diag-
nostic criteria.6 7 9 22 23 28 Surveys using compa-
rable methods of case ascertainment reported
lower prevalence in the Valle d’Aosta region,8

Marche region,24 and in the neighbouring
districts of Pescara and Chieti.25 A higher
prevalence was found only in the repeated
prevalence surveys conducted in Ferrara11 and
Monreale.12

Recent studies reported a higher prevalence
in surveys performed in the past, supporting
the consideration of an increase in prevalence
of multiple sclerosis in the past decades. It is
very diYcult to decide if this increased
prevalence represents a true change or only
reflects improved case identification and ascer-
tainment, considering diVerences in method-
ology among the surveys. Further studies may
help to map the prevalence of multiple sclero-
sis in Italy and might disclose future changes in
prevalence, but are unlikely to resolve the
question of whether or not estimates obtained
before the introduction of new improved diag-
nostic methods were lower because of lower
levels of detection or also because of lower
prevalence of multiple sclerosis at that time.

The wide range of the latency between onset
of symptoms and diagnosis might have limited
the inclusion of patients who were still undiag-
nosed on the prevalence day. The continuous
monitoring of all the available sources thereaf-
ter, helped to reduce this bias. Nevertheless,
despite measures that should have contributed
to minimise this occurrence, a minority of our
patients (4.4%) were diagnosed and included
into the study after the prevalence day.

To avoid the exclusion of patients with mul-
tiple sclerosis who might have received medical
care out of the district, we continuously moni-
tored neighbouring hospitals. This additional

measure allowed the identification and inclu-
sion of 13.9% of our patients. Consequently,
the proportion of cases (2.5%) estimated to be
missed by the capture-recapture technique was
very low. Continuous clinical follow up and
MRI contributed to the exclusion of patients
with misdiagnosed disease who might have
been included into the study. Finally, to avoid
any related bias, we included only patients with
definite and probable multiple sclerosis. Ac-
cordingly, the proportion of patients with
probable multiple sclerosis (17%) was within
the range reported by other surveys (10.8 to
37.4%).11 29–32

Our women to men ratio of 2:1 confirmed
the well known higher occurrence of the
disease in women.6 11 29–32 As suggested by pre-
vious studies, mean age on the prevalence day,
mean age at onset, and duration of the disease
did not diVer between sexes.6 11 12 21 32 Mean age
on the prevalence day (38.4 years) and mean
duration of the disease (9.4 years) in our
patients were in agreement with data reported
in some studies7 21 33 and lower than in
others.9 11 12 29 31 32 This diVerence might have
depended on the exclusion of some patients
with a remote occurrence of symptoms of mul-
tiple sclerosis. In fact, before the introduction
of MRI to screen patients with multiple sclero-
sis, the possibility of diagnosing the disease in
the presence of a very benign course was
unlikely. It is also recognised that patients with
a benign course did not often seek medical
advice. Moreover, mean age on the prevalence
day and duration of the disease is reported to
increase when surveys were replicated in the
same area.6 7 11 12

We confirmed the significantly higher mean
age at onset in patients with the primary
progressive than in those with the relapsing-
remitting course11 15 34 in the presence of widely
reported diVerences.34–36 Whether these diVer-
ences were so important to suggest diVerent
diseases or represented diVerent aspects of the
same disease remains to be clarified.36 Among
our patients there was a predominance of
motor and sensory disturbances with respect to
optic neuritis and brainstem symptoms at
onset, as already reported by others.15 29

Our findings support the consideration of
Italy as an area in which multiple sclerosis has
a high prevalence, in agreement with the
geographical zonal division in high, medium,
and low frequency.2 However, it is worth men-
tioning that recently reported estimates from
North America and Europe >100/100 000
might alternatively suggest considering Italy as
a medium prevalence zone.37
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